1. First off, I would like to commend the authors for doing the study -the idea of using edible film for taste testing is great -especially if they can be stored for longer periods of time without contamination and alterations in concentrations -but I have a few comments and suggestions for improvement. 2. The authors state that the test is intended for diagnostic purposes, which opens the following comments: 3. The validity is investigated in healthy participants, but if the test is to be used in a clinical setting, it is important to validate it on the target population -patients with taste disorders. 4. The responsiveness of the is important to investigate, if the test is to be used in the treatment of patients 5. The consistency of the test is important to investigate. Testretest reliability needs to be accessed. 6. The discriminative ability of the test needs to be accessed for it to be used for diagnostics in patients. 7. You are using sugar esters as emulsifiers -this is known to have a bitter taste. Did you investigate whether this had an effect of the results? For instance in a pilot study or subpopulation to see if this bitter taste affected the results? 8. You are using instant coffee instead of quinine for the bitter taste. Coffee contains over 1000 different chemical components and does not only trigger (bitter) gustatory function, but also retronasal function, which the brain interprets as flavour of coffee. Did you consider you might not actually be testing bitter gustatory function, but maybe you are testing the ability to detect coffee with both gustatory and olfactory cues? 9. The choice of using instant coffee is peculiar -why choose this over quinine, when (as stated in the paper) there is no harmful effects at the concentrations used in testing gustatory function? 10. It might be an idea to try and see how quinine works in the film, and test this and compare to the coffee results. The validity of testing bitter gustatory function will definitely increase. 11. The authors state that the edible taste films of bitter were colored by coffee. This gives a visual indicator to the participants, resulting in possible bias of the results. Were the subjects blindfolded during the whole testing procedure? 12. One of the authors primary motives to develop the edible taste film kit was to avoid contamination and avoid alterations in concentration over time in gustatory tests. Did you test these parameters, how and in what time frame? This seems like an important step to include in dissemination of the study. 13. Why did the authors alternate locations for the taste test depending on location of the tongue, as stated in the paper: "the sweet taste on the tip of the tongue, the sour and salty tastes on the sides of the tongue, and the bitter taste on the posterior onethird of the tongue"? In the Smell and Taste clinics and labs I have visited this is not common practice. It is well known this theory of tastant qualities on specific locations on the tongue, has been proven wrong. It is even stated in the referenced paper for the taste solution test -reference number 9. 14. In relation to interpretation of the results of the test, the authors use the same definition as reference number 9, although the tests have significant different results in bitter and salt. It would be wise to test the edible film kit on patients, as to classify normative data, and to differentiate between normal function, hypogeusia and ageusia. Sensitivity and specificity of the test can then be assessed, as this is important in clinical practice. The same goes for positive predictive values and negative predictive values.
15. The authors state the following in the discussion section: "Moreover, we only used pullulan and each tastant as ingredients of the taste film in this study", but in the method section the addition of sugar esters as emulsifiers is described. 16. It would improve the statistical part of the study to include internal consistency -for example, Cronbach's alpha. The same goes for test-retest reliability for example with Pearson's r)
REVIEWER
Jesse Berlin Johnson & Johnson, USA I am a full-time employee of Johnson & Johnson. I see no conflict in reviewing methods for this paper on taste tests.
REVIEW RETURNED
29-Mar-2019 GENERAL COMMENTS 1. Page 3 of 50, last bullet under "strengths and limitations," you say, "The limit was to compare the whole-mouth taste test with the regional taste test, but this was to confirm the agreement between the results of the new test and the most commonly used tests." At this point, the reader doesn't know what the "whole-mouth taste test" and "regional taste test" are. I also don't know what you mean by "the limit" here. 8. I wonder if it's possible to assess order effects, i.e., whether it mattered which was the first vs second test. One question is how the results compare for the differences between tests when the subject had the strip first vs. when they had the solution first. This isn't a crucial addition to the paper but may be of interest.
9. Page 8, lines 23-27: The comparison of ages between men and women (I think that's what you report here) doesn't seem relevant to the question of comparing taste tests. That said, and as an aside, you must have an outlier or two in age for women, as the value of the SD for age for women is much higher than the SD for men.
10. Page 9, Results: First you say that only the thresholds for the bitter taste differed significantly (and you note that the actual substances differed). Then you say that the salty taste threshold differed significantly. These seem like contradictory statements to me. Table 3 seems to indicate that the threshold also differed significantly for the salty taste.
11. The Discussion contains a wealth of information and interpretation of existing technologies, but it's long. I may be overinterpreting, but you also seem somewhat to be advocating for your new method, which might be toned down just a little.
12. Table 2 : what test gave rise to the p-values here? They don't seem to be tests of differences between the two tests.
VERSION 1 -AUTHOR RESPONSE [Reviewer #1]
The study presents a new test of gustatory function using edible taste films which are dissolved within the mouth by the subject`s saliva. Methods and results as well as discussion sections are presented in a comprehensive manner.
[Authors' response to Reviewer #1]
Thank you for your comments.
[Reviewer #2]
Publications presenting taste test devices are welcome since this modality is very poorly investigated.
My major concerns are only that the authors forget to mention that there has already been an attempt (successful) to overcome the shortcomings liquid test solutions have. The « taste strips » would merit to be mentioned and not just cited. The taste strips also have been validated on a large multicentre scale (see [1] -please cite). Otherwise this is an interesting and promising work and I hope it contributes to a larger use of taste testing. 
[Authors' responses to Reviewer #2]
We were aware of this research, and we thank you for suggesting this reference, which we have included in the revised manuscript.
[Reviewer #3]
1. First off, I would like to commend the authors for doing the study -the idea of using edible film for taste testing is great -especially if they can be stored for longer periods of time without contamination and alterations in concentrations -but I have a few comments and suggestions for improvement.
2. The authors state that the test is intended for diagnostic purposes, which opens the following comments:
3. The validity is investigated in healthy participants, but if the test is to be used in a clinical setting, it is important to validate it on the target population -patients with taste disorders. 15. The authors state the following in the discussion section: "Moreover, we only used pullulan and each tastant as ingredients of the taste film in this study", but in the method section the addition of sugar esters as emulsifiers is described.
16. It would improve the statistical part of the study to include internal consistency -for example,
Cronbach's alpha. The same goes for test-retest reliability for example with Pearson's r)
[Authors' responses to reviewer #3]
1. The choice of the concentration of the taste film was made by considering the concentratio ns in the previous taste test. In the previous study, when a taste was identified at concentra tions 1 to 3, the result was classified as normal. We expected that the responses of healthy participants would be similar to those reported in this previous research. Therefore, we firs t examined the results of the taste film test in healthy participants. Additional studies will b e conducted on patients.
2. To confirm the consistency of the tests, we randomly assigned the order of the solution tes t and the film test. We found no differences in the results between subject groups regardles s of which test was conducted first. This study was conducted without the concept of testretest reliability. Test-retest reliability was not mentioned in papers relating to taste tests in references 1-3 cited below, to which we referred when planning our study.
(1) Tomita H, Ikeda M, Okuda Y. Basis and practice of clinical taste examinations. Auris Nasus Larynx 1986;13 Suppl 1:S1-15.
( We agree with your comment that test-retest reliability would have helped improve our study. However, the study approved by the IRB had ended, and more subjects could not be included within the remaining time frame for us to examine the test-retest reliability.
Therefore, we ask for your understanding of this as an early study. Using the results of this study, we plan further research to develop a more accurate and clinically useful taste test in the future. We have added the following sentence to the Discussion section. "Additional research that includes parameters to assess contamination, changes in concentration, and the test-retest reliability are needed to demonstrate objectively the benefits of the taste film kit."
Discrimination threshold was not implemented because of time constraints.
The purpose o f our study was to determine whether the taste identification threshold is similar in the tast e film kit test as in the conventional taste solution test. More research is needed to diagnos e patients with taste disorders in the clinic using the taste film test.
The amount of sugar esters used in the film test was very small, as indicated in the protoco
l. In our pilot study, none of the subjects responded incorrectly during the taste identificati on test.
We chose the most common bitter taste of everyday life and used coffee as a substitute for
quinine. When making film kits, we considered that the smell of coffee might be detectable in the taste films. The amount of coffee added to the taste film was small, and the scent of t he coffee was removed during the manufacturing process, so the film containing the coffee could not be distinguished from the other edible taste films by smell. As noted in paragrap h 4 of the revised Discussion section, future studies using coffee should consider that high er concentrations of coffee may produce a scent.
6. We note that, except for the bitter taste, the ingredients used in the taste test are often enc ountered during daily life. Because the standards of the food and drug administration in ea ch country differ, we believe that it will be impossible to obtain approval for the edible taste test for clinical applications without clear evidence of the harmless nature of quinine. 
The subjects in this study

[Reviewer #4]
1. Page 3 of 50, last bullet under "strengths and limitations," you say, "The limit was to compare the whole-mouth taste test with the regional taste test, but this was to confirm the agreement between the results of the new test and the most commonly used tests." At this point, the reader doesn't know what the "whole-mouth taste test" and "regional taste test" are. I also don't know what you mean by "the limit" here. 8. I wonder if it's possible to assess order effects, i.e., whether it mattered which was the first vs second test. One question is how the results compare for the differences between tests when the subject had the strip first vs. when they had the solution first. This isn't a crucial addition to the paper but may be of interest.
11. The Discussion contains a wealth of information and interpretation of existing technologies, but it's long. I may be over-interpreting, but you also seem somewhat to be advocating for your new method, which might be toned down just a little.
[Authors' responses to reviewer #4]
We appreciate the thoughtful suggestions, which have helped us to improve our paper.
1. The sentence you noted has been deleted.
2. Unfortunately, in our study, we found no parameters to demonstrate the benefits of the film kit in terms of contamination and changes in concentration. However, our film kits are easy to handle in the solid form and can be stored at room temperature without refrigeration. As noted in paragraph 9 of the revised Discussion section, the need to identify parameters to t est the benefits of the film kit is a limitation.
3. The sentences were modified to make their meaning clearer. 4. This is described in detail on pages 9-10 of the protocol described in the supplementary fil e. A description of the supplementary files has been added.
5. The choice of the concentration of the taste film was made by considering the concentratio ns in the previous taste test. In the previous study, when a taste was identified at concentra tions 1 to 3, the result was classified as normal. We expected that the responses of healthy participants would be similar to those reported in this previous research. Therefore, we firs t examined the results of the taste film test in healthy participants. Additional studies will b e conducted on patients.
6. As suggested, we have revised the manuscript as indicated below.
The assumption of normality was checked using the Kolmogorov-Smirnov test. A Wilcoxon matched-pairs signed-rank test or a paired t test was used to identify differences in each variable between tests. A p-value <0.05 was considered significant. 9. We refer to this point in paragraph 1 of the Results section where we note that the results o f the taste test were not affected by gender or age. Although women were older and the sta ndard deviations were larger for their results, these differences were not significant, and w e did not place an outlier to maximize the results of the taste test. However, after consideri ng your comments, we have added the ranges for age.
10. The identification threshold for the bitter taste was significantly different, but we did not co nsider this to be important because the results of the two tests were in agreement.
Many researchers have tried to create a new taste test. We have included in the revised ma
nuscript an explanation of why we designed and made the taste film kit. We wished to prov ide a thorough discussion of the different methods used to assess taste.
We have removed the descriptions of p-values that do not provide meaningful information.
Once again, we greatly appreciate the reviewers' comments, which have helped us to improve this paper. We hope that our manuscript will be acceptable for publication in BMJ Open.
We have added a subsection "Participants and public involvement" to the Methods section, as required by the journal.
VERSION 2 -REVIEW
REVIEWER
Andreas Steenholt Niklassen Aarhus University, Denmark REVIEW RETURNED 16-Aug-2019
GENERAL COMMENTS
The authors have done a good job addressing the previous comments from reviewers and the quality of the manuscript has improved greatly.
However, there are some minor comments: In the following sections: abstract, Strengths and limitations, introduction, discussion and conclusion -the authors state that the test is able to be stored for long periods without contamination or changes in concentration -however, as stated explicitly in the Strengths and limitations of this study, the study does not investigate these parameters, and as such the design and results of the study does not warrant these statements -especially not in the conclusion of the study. This needs to be either tested or removed from the objectives and conclusion, as the data is insufficient to warrant the statement.
Following this, the authors state in the discussion that the test can be stored without refrigeration, but again the manuscript does not state that this has been tested.
Besides these minor comments, the authors have done a great job and if the above comments are taken into consideration the manuscript is at a level that could be acceptable for publication, in my point of view.
REVIEWER
Jesse Berlin
Johnson & Johnson, USA I am a full-time employee of Johnson & Johnson. As far as I know, the company has no financial or other interests in this clinical area.
REVIEW RETURNED
10-Aug-2019 GENERAL COMMENTS 1. Page 9: I think I now understand why you compared ages between men and women. I don't know what you mean when you say "The number of subjects … did not differ significantly between men and women (p = 0.45 and p = 0.29, respectively)." Testing differences in taste results between men and women doesn't depend on having equal proportions (50%) of men and women.
2. Page 8: I asked this in my previous review, and you responded with an explanation of why you chose the category boundaries the way you did. You give the cutoff points for defining 3 categories of outcome: normal, hypogeusia, ageusia. I didn't really see any further mention of these 3 categories. Why mention them at all when you don't present results using those categories? (If the  categories are important, you could create a table similar to Table  2 , showing kappa values for the 3-level categorization. I'm not sure this would add substantively to your paper, but if you think it's helpful to see these categories, then please present the results.)
3. What's the importance of the total test time? Why does saving about a minute matter? Are you just generally interested in reducing respondent burden? Is there value to those administering the test to improve efficiency? A little context would be helpful for those of us who are unfamiliar with the field.
VERSION 2 -AUTHOR RESPONSE
[Authors' responses to reviewer #4] 1. Page 9: I think I now understand why you compared ages between men and women. I don't know what you mean when you say "The number of subjects … did not differ significantly between men and women (p = 0.45 and p = 0.29, respectively)." Testing differences in taste results between men and women doesn't depend on having equal proportions (50%) of men and women.
◎ Answer and revision:
As suggested, we have altered these sentences. The number of subjects was removed, and the revised sentence mentions only that age did not differ between men and women.
The revised sentences are as follows:
"Of the 62 subjects enrolled in this study, 34 were men and 28 were women. Their mean ages were 30.1  3.9 years for men (23-45 years) and 31.9  8.2 years for women (22-55 years). Age did not differ significantly between men and women (p = 0.29)."
2. Page 8: I asked this in my previous review, and you responded with an explanation of why you chose the category boundaries the way you did. You give the cutoff points for defining 3 categories of outcome: normal, hypogeusia, ageusia. I didn't really see any further mention of these 3 categories. Why mention them at all when you don't present results using those categories? (If the  categories are important, you could create a table similar to Table 2 , showing kappa values for the 3level categorization. I'm not sure this would add substantively to your paper, but if you think it's helpful to see these categories, then please present the results.)
